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INTRODUCTION

This study was made to determine plant-

arthropod associations related to the predom-
inant plants in several plant communities at the

Nevada Test Site. In our arthropod studies, spe-

cial emphasis has been directed to the identifi-

cation of kinds, relative numbers, seasonal inci-

dence and ecological distribution relative to the

plant communities as well as individual plant

species. These data contribute to the over-all

objectives of the ecological studies being con-

ducted by the Brigham Young University Zool-

ogy and Entomology Department in cooperation

with the U. S. Atomic Energy Commission. These
objectives and community designations were
reported by Alhed, Beck and Jorgensen ( 1963a )

.

Ideally the arthropods in this study should

have been discussed at the species level. Due to

difficulty in obtaining help from taxonomic spe-

ciahsts this was not possible, and we used only

the higher taxonomic categories. Nevertheless,

we feel that groups of species with similar anat-

omical, physiological and ecological character-

istics may be dealt with collectively. This will

provide a basis for further studies on the species

level by specialists trained to study such organ-

isms.

In our ecological studies we have collected

and preserved thousands of arthropods. Detailed

ecological data for each have been recorded. Al-

though some of these organisms may never be
studied at the species level, it is expected that

most eventually will be so studied and thus vin-

dicate the original effort of making the collec-

tions.

METHODS

Plants of eleven species were studied. Each
month one plant of each species was taken from
a specific area in one of the biotic communities.

(For the location of these areas see Table 1.)

Each individual plant that was selected was not

immediately adjacent to a different species but

more or less stood alone.

Tlie following technique was used for each

collection. A white canvas cloth was placed on
the ground around the plant, snuggly fitting

about the base at ground contact ( Fig. 1 ) . This

was done to collect organisms as they fell from
the plant while it was being examined and thus

avoid soil and humus contamination by the

stem- and leaf-dwelling arthropods. Next was
the systematic removal of stems and leaves.

These were cut by hand clippers and placed

into paper bags (Fig. 2). Specimens and plant

debris falling onto the cloth were also placed

into the bag containing the stems and leaves.

The canvas was then removed, and the surface

soil and humus plus the base of the plant and

large roots were collected, measured volumet-

rically and placed in a second bag (Fig. 3). The
bags were taken to the laboratory and their con-

tents placed in separate Berlese funnels 18 inches

in diameter and 3 feet long (Fig. 4). The fun-

nels were operated for 24 to 36 hours for each

collection. Specimens were collected in catch-

bottles containing 70 percent alcohol. Specimens

in each bottle were sorted to the taxonomic div-

ision of Order, and in a few cases the Family.

The number of each kind was then determined.

Inasmuch as individual plants varied in size,

and the amount of soil and humus taken also

varied from plant to plant, corrections for the

different volumes were made so that figures

used for population analysis would be on a com-

parative basis. For example, if the total number
of arthropods taken from the largest volume of

a single plant was 100, then a number of 5

taken from only one-tenth the volume with ref-

erence to a different plant was adjusted to 50.
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Fig\ire 1. Hlant of Larrni divtirkata showing protective canvas.
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Figure 2. Process of cutting plant for transpo.i: to the laboratory.



Bbicham Young UNivEHsmf Science Bulletin

Figure 3. liottlu used to mt-asiiri; volume uf base uiiil roots of pl.iiit, and liumus on ground.
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Figure 4. Berlese funnel used for extraction of arthro-

pods.

ARTHROPODASSOCIATES

Relative numbers of individuals of each order

and some families with their plant associations

are sho\vn in Table 2. Figures 5 to 15 show the

relative abundance of arthropods on the stems

and leaves as compared with the numbers in the

soil and humus of Ciich plant. Figures 16 to 46

show the seasonal occurrence of the predomi-

nant groups of arthropods relative to each plant

species.

PSEUDOSCORPIONS

( Pseudoscorpionida

)

Figs. 5-15

These arachnids were most commonly as-

sociated with Atriplex confertifolia, but were also

found with Coleogtjne rarnosissima, Larrea di-

varicata and Ltjcium spp. All were taken from

the soil and humus. Tlie minimal amounts of

moist decaying organic debris under tlie plants

likely is a critical factor affecting the presence

of these organisms.

Spiders

( Araneida

)

Figs. 5-15

Although not in great numbers, spiders were
found associated with all plant species except

Salsola. They were least abundant with Kochia,

Table 1. Plant community and specific localities" of plant collections at the Nevada Test Site.

Atriplex canescens
(
Grayia-Lycium Community, Study 6 D D ) - 3.2 miles S of Well 3 B.

Atriplex confertifolia (Atriplex-Kochia Community, Study 6 D A) - 0.5 mile S of Well 3 B, thence

0.6 mile E.

Coleogyne rarnosissima (Coleogyne Community, Study 2 D A) - 11 miles N of Well 3 B on Rainier

Mesa road, thence 100 yards S.

Eurotia lanata {Grayia-Lycium Community, Study 6 D C) - Environs of Well 3 B.

Grayia spinosa {Grayia-Lycium Community, Study 4 D A) - 4.2 miles N of Well 3 B along Rainier

Mesa Road, thence 1 mile W.

Kochia americana {Atriplex-Kochia Community, Study 6 D B) - 0.5 mile S of Well 3 B, thence

0.6 mile E.

Larrea divaricata {Larrea-Franseria Community, Study 5 D A) - 0.3 mile E of Mercury Highway,

N of Well 5 B road.

Lycium andersoni {Grayia-Lycium Community, Study 4 D B) - 4.2 miles N of Well 3 B along

Rainier Mesa Road thence 1 mile W.

Lycium pallidum {Larrea-Franseria Community, Study 5 D B) - 1.1 miles E of Mercury Highway,

thence 1 mile S of Well 5 B road.

Sabola kali {Salsola Community, Study 1 E A) - 150 yard radius, 1320 ft. SE of GZ-1.

Yucca hrevifolia { Coleogyne Community, Study 6 D E ) 4.7 miles S of Well 3 B.

•For mapped localities of the studies (6 D D, etc.) refer to Allred, Beck and Jorgensen (1963b).
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Tabic 2. Rt'lative numbers of in



Biological Series, Vol. 5, No. 2, September, 1964

Spring-tails

( Collembola

)

Figs. 5-15, 22, 27, 31, 34

These insects were most abundantly associat-

ed with Eurotia. They were not found with Sal-

sola and occurred least with Yucca. With Atrip-

lex canescens, Coleogyne and Kochia they were

found more abundantly on the stems and leaves,

whereas with Grayia and Lijcium pallidum they

were about evenly distributed between stems-

leaves and soil-humus. In other associations they

were more common in the soil and humus.

Psocms
( Psocoptera

)

Figs. 5-15

Psocids were found in small numbers in as-

sociation with all plant species except Salsola

and Yucca. They were most abundant with Lar-

rea and least with Grayia and Lycium pallidum.

They were more abundant on the stems and

leaves of Grayia, about evenly distributed be-

tween stems-leaves and soil-luimus with Atrip-

lex canescens and Coleogyne, and occurred pre-

dominantly in the soil and humus with other

plants.

Thrips

( Thysanoptera

)

Figs. 5-16, 22, 27, 30, 34, 36, 39, 41

Thysanopterans were associated with every

plant species studied e.xcept Salsola. Their oc-

currence was infrequent with Yucca and Atrip-

lex confertifolia, and they were most abundant

with Eurotia. They were commonly found on the

stems and leaves e.xcept in association with

Atriplex confertifolia and Yucca where they

were predominant in the soil and humus. With
Eurotia they were about evenly distributed be-

tween the two locations. Seasonally, highest pop-

ulations occurred in April with Kochia, Larrea

and Lycium spp., and in June with Eurotia and

Grayia.

Bugs
( Hemiptera

)

Figs. 5-15, 17, 19, 26, 31, 35, 44

Hemiptera were found associated with every

plant species but were rarely taken in association

with Coleogyne and Yucca. Highest numbers
occurred with Salsola. Insects of the family Miri-

dae were found with all plants except Coleogyne.

Large numbers with Salsola consisted princi-

pally of bugs of the family Lygaeidae. Other

famihes were represented only by small num-
bers of individuals. With Lycium spp, the bugs
were about evenly distributed between stems-

leaves and soil-humus. With Coleogyne and
Salsola they were predominantly in the soil and
humus. With other plants they were principally

on the stems and leaves. Highest populations for

nymphs occurred in March with Atriplex spp.

and Kochia, and for adults in June with A. can-

escens and Eurotia.

Aphbds, Sc.\le Insects and Rel.-vtives

( Homoptera

)

Figs. 5-16, 21, 23, 28, 30, 33, 40, 42, 45

These insects were found in association with

all plant species studied. They were infrequently

associated with Salsola but commonly found
with Lycium andersoni. The majority taken be-

longed to the family Coccidae, but insects of

the families Cicadellidae and Aphididae were
present with more than half of the plants. Psyl-

lids were numerous with L. aiulersoni, but were
not found with any other plant except for small

numbers with L. pallidum. With L. pallidum

and Yucca these insects were about evenly dis-

tributed between stems-leaves and soil-humus.

With all other plants they were more abundant
on stems and leaves. Seasonally April was a

month when populations were highest with

Grayia, Kochia and L. pallidum. May was the

peak month with Atriplex confertifolia and L.

andersoni.

Nerve-Winged Insects

( Neuroptera

)

Figs. 5-15

These insects were found in small numbers
with only four plants. They were predominant
on the stems and leaves with Eurotia and Grayia,

and in the soil and humus with Atriplex spp.

Butterflies and Moths
( Lepidoptera

)

Figs. 5-15, 19, 39, 41

These animals were associated with every

plant except Salsola, but only few numbers were
taken with Coleogyne and Yucca. They were

most abundant in association with Lycium spp.

They were more frequently associated with soil

and humus with Eurotia and L. pallidum, about

evenly distributed between the two areas with

Larrea and Lycium andersoni, and more abun-

dant on stems and leaves of other plants.

Beetles

( Coleoptera

)

Figs. 5-15, 18, 24, 29, 35, 37, 38, 42, 46

These were commonwith all species of plants

except Salsola, being most abundant with Yucca.
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With f-arrca they were about evenly distributed

between stems-leaves and soil-biimus. Witb

l.ifciuin pallulum tbev were pretloininantly in the

soil and Inuniis, and witli ofluT plants tbey pre-

dominated on the stems and leaves. Highest

populations of larvae cKCurred in March with

Etirolia and Li/citini amiersoiii, April with Ko-

cliid and I.arrca. and May with Coleuf^yne and

Yucca. Adults were most abundant in August

with Atriplex cancscens, Coleogyne and Kochia.

Ants, Bees, Wasps and Relatives

( I lymenoptera

)

Figs. 5-15, 20, 24, 37

These insects were associated with all species

of plants e.xcept Kochia. They were most abun-

dant with Coleo<itjne and least abundant with

Sahola. Those of the family Forniicidae were

most common on Atriplex confer! if olia, Coleo-

gyne, Crayia, Larrea, Lycitini pallidum and

Sahola, whereas other families were most

common with other plants. With Lycium ancler-

.soni these insects were about evenly dLstributed

between stems-leaves and soil-humus. With

Atriplex canescens, Eurotia and Larrea they

were more abundant on stems and leaves, where-

as with other plants they were predominant in

the soil and humus.

Flies

( Diptera

)

Figs. 5-15. 17, 21, 25, 29, 38, 46

These insects were found with all plant spe-

cies e.xccpt Sahola, and were relatively rare with

Kochia. They were most abundant with Yucca.

They were evenly distributed between stems-

leaves and soil-humus with Coleogyne, Larrea

and Lycium andcrsoni. They were more predom-

inant in the soil and humus witli Atriplex spp.,

and on the stems and leaves of other plants.

Highest numbers of larvae occnrred most fre-

(|uently in Febniar)- with Atriplex spp. and

Yucca, and in April with Lycium spp.

DISCUSSION

The collection technifjues and procedures in

this study undoubtedly biased our results. Ap-

proaching a plant and cutting it into small

pieces causes many flying insects to leave before

thev can be collected. Although plants were not

disturbed physicall\' before a canvas was set in

place, the approach of the collector may have

caused some arthropods to drop to the ground.

This is known to be a part of the protective

behavior of some organisms. All the collections

were made during the davlight iiours. Thus, the

incidence of nocturnal associates and their dis-

tribution on the plant or ground is not known.

This may explain in part the predominance of

stem and leaf dwellers in the soil and humus
under the protective cover of the plant. Climatic

changes such as wind, precipitation or cloudi-

ness during the day may also influence the move-

ment of some arthropods.

Tlie Rerlese funnel likewise was a selective

sampling technique. Some iirthropods may be

heat tolerant or negatively phototaxic and con-

secjuentlv may not have mo\'ed down the fimnel

into the collecting bottle. Others may have been

killed by the heat or were unable to pass through

the relatively small screen supporting the plant

materials.

Nevertheless, on the basis of the techniques

used, the results are indicative of incidence, rel-

ative abundance and seasonal occurrence of

certain groups of arthropods on the plants sam-

pled. These data may serve as a basis for fur-

ther studies at the test site dealing with tlie

effects of nuclear testing and radiation on food

chains, as well as radionuclide pathways.
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Figure 5. Relative abundance of arthropods associated Figure 7. Relative abundance of arthropods associated
with Atriplex canescens. with Coleogyne Tamosissima.
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Figure 6. Relative abundance of arthropods associated

with Atriplex conjertifolia. ^ ^ ^ i i i i i i / *
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Figure 8. Relative abundance of arthropods associated

with Eurotia lanata.
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Figure 9. Relative abundance of arthropods associated

with Graijia spitwsa.
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Figure 11. Relative abundance of arthropods associated

with Larrea divaricata.
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Figure 13. Relative abundance of arthropods associated

with Lycium pallidum.
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Figure 15. Relative abundance of arthropods associated

with Yucca brevifolia.

Figure 14. Relative abundance of arthropods associated

with Salsola kali.
Figure 16. Seasonal occurrence of Homoptera and

Thysanoptera on Atriplex canescens.
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SEP OCT

^ Figure 20. Seasonal occurrence of Acarina and Hy-
us SEP OCT NOV oEc meuoptera on Atriplex confertifolia.

Figure 17. Seasonal occurrence of Diptera and Hemip-

tera on Atriplex canescens.

-
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Figure 26. Seasonal occurrence of Hemiptera on Euro-

tia lanata.

Figure 23.

optera

Seasonal occurrence of Acarina and Hom-
on Coleogyne ramosissima.

Figure 24. Seasonal occurrence of Coleoptera and
Hymenoptera on Coleogyne ramosissima.

Figure 27. Seasonal occurrence of CoUembola and
Thysanoptera on Eurotia lanata.

JAN FEB

Figure 25. Seasonal occurrence of Diptera on Coleo- Figure 28. Seasonal occurrence of Homoptera and

gi/ne ramosissima. Acarina on Eurotia lanata.
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Figure 29. Seasonal occurrence of Diptera and Coleop-

tera on Grayia spinosa.

StP OCT NOV OCC

Figure 32. Seasonal occurrence of Acarina on Grayia

spinosa.

EP OCT NOV DEC

Figure 30. Seasonal occurrence of Thysanoptera and
Homoptera on Grayia spinosa.

Figure 33. Seasonal occurrence of Acarina and Homop-
tera on Kochia americana.

a 9EP OCT NOV oec

Figure 31. Seasonal occurrence of Collembola and Kieure 34. Seasonal occurrence of CoUembola and
Hcmiptcra on Grayia spinosa. rhysanoptera on Kochia americatia.
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OCT NOV DEC

Figure 38. Seasonal occurrence of Coleoptera and Dip-
Figure 35. Seasonal occurrence of Coleoptera and tera on Lycium andersoni.

Hemiptera on Kochia americana.

Figure 39. Seasonal occurrence of Lepidoptera and
Thysanoptera on Lycium andersoni.

Figure 36. Seasonal occurrence of Acarina and Thysan-

optera on Larrea divaricata.

JAN FEB MAR

Figure 37. Seasonal occurrence of Coleoptera and
Hymenoptera on Larrea divaricata.

Figure 40. Seasonal occurrence of Acarina and Hom-
optera on Lycium andersoni.
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Figure 41. Seasonal occurrence of Lepidoptera and p; ^^ 44 Seasonal occurrence of Hemiptera on Sal-
Thysanoptera on Lycium paUidum. ^^^ f^^^

Figure 42. Seasonal occurrence of Homoptera and

Coleoptera on Lycium pallidum.
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Figure 45. Seasonal occurrence of Acarina and Hom-
optera on Yucca brevifolia.

SEP OCT NOV oec

Figure 43. Seasonal occurrence of Acarina on I.ijcwm Figure 46. Seasonal oc-currence of Diptera and Cole-

pallidum. optera on Yucca brevifolia.


